Acetobacter aceti 4920 The rates of acetification varied both with the strain of bacterium and the species of yeast. Two typical acetification rates were observed with the bacteria growing with Saccharomyces ellipsoideus whereas three distinct rates were noted when the bacteria were grown with the other species of yeasts.
C. Observations of association of Lactobacillus and Acetobacter
Bacteria of the genus Lactobacillus are frequently found growing with strains of yeast and Acetobacter in fermenting fruit juices undergoing rapid acetification. Under these conditions competitive growth is to be expected. Therefore the competitive effects of association on volatile acid production by heterofermentative strains of Lactobacillus and Saccharomyces ellipsoideus No. 66 were studied.
To insure rapid growth of the cultures of Lactobacillus when inoculated into the grape concentrate medium used in these studies, a 1 cc. portion of young liver infusion or tomato juicetryptone broth culture was used as an inoculum when the bacteria were grown with yeast No. 66. Volatile acid determinations were made after 3 and 5 days incubation at 370C. The results are shown in table 4.
It will be noted that all of the strains of Lactobacillus, with the exception of L. fructovorans and L. gracilis, produced significant quantities of volatile acid after 3 days incubation. L. fructovorans did not produce a large quantity of volatile acid even after incubation for 5 days, although on longer incubation the amount of volatile acid materially increased. A definite decrease in the amount of volatile acid formed was noted when the species of Lactobacillus were grown in association with Saccharomyces ellipsoideus No. 66.
Volatile acids were also produced when the Acetobacter strains were grown in the presence of these same lactobacilli. Although Acetobacter strains 68 and 111 did not significantly influence the figure 2 showing the rates of acetification with Lactobacillus mannitopeus grown in association with various Acetobacter strains are typical of the differences in acetification found for these competing bacteria. A comparison of the curves in figure 1 and figure 2 indicates a striking similarity between those observed when certain of the yeasts were grown in association with Acetobacter 88 and the one noted when L. mannitopeus was grown with the same acetic bacterium. The observations suggest that the differences in behavior of these Acetobacter strains is due, in part at least, to differences in their oxidative activity.
III. SUMMARY
Acetobacter cultures which seem to be similar in their characteristics from the standpoint of detailed laboratory study react differently when grown in association with other organisms. The power of rapid acetification is not possessed by all strains of Acetobacter when grown in association with yeasts. The bacteria isolated from "stuck" wines all possessed this characteristic whereas well-known strains obtained from various collections were unable to bring about rapid acetification when grown with yeast at 370C. One known strain, Acetobacter aceti A.T.C.C. 4920 caused a small amount of acetification when grown in association with yeast at 300C.
The rate of acetification was influenced by the types of yeasts grown in association with the bacteria and by the strains of bacteria. Several characteristic trends in volatile acid production were observed. The rate of acetification was also influenced by the temperature of incubation.
Competition between strains of Lactobacillus and Saccharomyces ellipsoideus resulted in a decrease in the amount of volatile acid formed in 5 days at 370C. The rates of acetification by Lactobacillus mannitopeus grown in association with the Acetobacter strains paralleled those obtained with the Acetobacter cultures grown in association with different yeasts.
